INTRODUCTION
Velvetleaf is a major annual weed in soybean and corn (Zea mays L.) in the midwestern United States, southern Ontario and is increasing in Quebec (3). Within the last few years, velvetleaf has also been reported for the first time in several Canadian maritime provinces (9) Velvetleaf is difficult to control because of its rapid growth rate and prolific production of seed with extended dormancy. The high competitiveness of velvetleaf in soybean and corn is partly attributed to its capacity to establish a height differential with the crop, especially when both crop and weed emerge at the same time (1, 5, 27). Moreover, this robust weed is tolerant to many soybean and corn herbicides (12) . Hence, weed control strategies in soybean and corn have been largely inadequate against velvetleaf (26) .
The prospect of controlling velvetleaf with the fungal pathogen Colletotrichum coccodes has been investigated within the last decade (15, 23, 32, 33, 34, 35). Typically, the velvetleaf isolate of C. coccodes causes gray-brown foliar lesions on infected velvetleaf. Initially, lesions appear as small flecks but later become large and necrotic (35) . The areas surrounding lesions become desiccated, and diseased leaves are shed prematurely. In general, velvetleaf plants are killed only when inoculated at a relatively young age (i.e., cotyledon stage) (35) . When C. coccodes is applied at later growth stages, the pathogen causes extensive necrotic lesions on inoculated leaves, but although infected plants are stunted, and development is delayed, velvetleaf recovers.
A substantial part of the velvetleaf-C. coccodes biocontrol research has focused on laboratory and field experiments that have attempted to optimize inoculum production and application as well as to elucidate environmental conditions under which this pathogen provides better control (23, 35 ). An integral component of the C. coccodes-velvetleaf biocontrol research also has been to determine the effect of this selective pathogen on velvetleafsoybean interspecific and velvetleaf intraspecific competitive interactions under laboratory and field conditions (11) . This research is critical in light of the growing body of research demonstrating the mediating effect of host-specific disease on intra-and interspecific competitive interactions (4, 7, 17, 21, 22). For example, Burdon et al.(7) were able to quantify the effect of the rust, Puccinia chondrillina Bubak & Syd., on competition between resistant and susceptible forms of skeleton weed (Chondrilla juncea L.) in Australia. In the absence of the rust, the two weed forms had similar competitive abilities. However, the presence of the rust resulted in greater competitive ability of the resistant weed form (i.e., the dry weight of the resistant form increased by at least 10%, while that of the susceptible form decreased substantially). Paul and Ayres (22) found that the competitive ability of common groundsel (Senecio vulgaris L.) grown in mixture with lettuce (Lactuca sativa L.) decreased significantly following inoculation with a rust fungus. Interestingly, the pathogen had little effect on common groundsel intraspecific interactions. Hence, a more in depth understanding of the way in which disease caused by C. coccodes is likely to mediate velvetleaf intraspecific and interspecific (with soybean) competitive interactions is an important prerequisite for the establishment of a successful biological control strategy. This research is crucial given that weed species may not respond in the same way to disease when growing in pure stands as opposed to mixed stands. Moreover, this work also will have important implications for initial biocontrol efficacy testing that has often been restricted to trials using weed populations grown only in pure stand (6, 18, 31, 35). Hence, using a modified replacement series design, the specific objective of this field study was to determine the effect of C. coccodes inoculation on velvetleaf intra-and interspecific (with soybean) competition based primarily on the reproductive performance of each species. density were determined in pure stand and mixtures using the regression analysis procedure in SAS (25).
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Study
RESULTS AND DISCUSSION
Soybean reproduction. The form of competition (i.e., intraversus interspecific) and planting density had a highly significant effect (P < 0.001) on most soybean reproductive variables measured in all three years (Table 1) (Table 1 ). In monocultures, inoculation had no significant effect on soybean yield (Figure 2a-c) . This is consistent with previous studies showing that C. coccodes is a selective foliar pathogen of velvetleaf, and soybean is immune to the disease (35). However, soybean yields in 1990, 1991, and 1992 mixtures were, on average, 39, 6, and 23% greater, respectively, for plants grown in the presence of inoculated velvetleaf than for plants grown with uninoculated velvetleaf (Figure 2d-f Table 2 ). In general, the number In 1990 and 1992, the intensity of soybean interspecific competition on velvetleaf seed yield increased 22 and 44%, respectively, within inoculated plots compared with uninoculated plots. In both years, the deleterious effects of C. coccodes inoculation on velvetleaf competitive ability were most evident at the lower mixture planting densities (Figure 5d, f) . Although not significant, the 41% increase in velvetleaf Rx in 1991 was surprising to focus on ways of providing a more adequate dew period, especially under unfavorable dry, windy conditions and of increasing disease severity either by incorporation of a second C. coccodes inoculation or by tank mix combinations with growth regulators or herbicides (32, 33, 34) . The limited impact of C. coccodes on velvetleaf grown in monocultures as opposed to the notable effects on plants grown in mixtures with soybean suggests that the establishment of future biocontrol strategies will necessitate a better understanding of the way in which foliar disease and a competing crop's morphological characteristics interact to reduce light availability and ultimately lower the performance of the target weed. As was shown in this study, the effect of disease on a target weed in the presence of a crop may be very different from that observed in pure stand largely because of morphological differences (e.g., leaf shape and size, canopy architecture) between the competing species. These findings also highlight a possible critical shortcoming of previous biological control efficacy testing procedures. That is, potentially effective biological control candidates may have been mistakenly characterized as being inefficient agents, and were likely discarded, because initial efficacy tests were carried out using target plants grown only in pure stand. Hence, to assess accurately the full potential of future biocontrol agents, initial efficacy testing should also include trials examining the impact of the biocontrol candidate on the host weed in the presence of the crop.
